The use of infusion catheters for ongoing nerve block may be useful for postoperative analgesia. We present a case of knotting of a femoral catheter which required surgical removal after knee replacement surgery. A literature review failed to find any case reports of knotting of a femoral nerve infusion catheter. Knotting of epidural catheters has been described. The high incidence of bacterial contamination of femoral catheters will influence decisionmaking in the management of retained femoral catheters or fragments.
The use of infusion catheters for ongoing nerve block may be useful for postoperative analgesia. We present a case of knotting of a femoral catheter which required surgical removal after knee replacement surgery. A literature review failed to find any case reports of knotting of a femoral nerve infusion catheter. Knotting of epidural catheters has been described. The high incidence of bacterial contamination of femoral catheters will influence decisionmaking in the management of retained femoral catheters or fragments.
CASE REPORT
A 70-year-old female presented for an elective total knee arthroplasty. She was a non-smoker with no medical history of note. A femoral nerve catheter was placed with the use of a 19 gauge Contiplex Tuohy continuous nerve block set (Braun), and a nerve stimulator via a paravascular approach. Following the injection of ropivacaine 7.5 mg/ml, 20 ml through the needle, a 20 gauge polyamide radio-opaque catheter was inserted to a distance of 20 cm at the skin. The catheter was flushed with no resistance. The patient also received a sciatic nerve block and an L3/4 spinal block. Surgery was performed with propofol sedation. The procedure was uneventful. An infusion of ropivacaine 2 mg/ml through the femoral nerve catheter at 8 ml/h maintained good pain relief for 48 hours postoperatively. At the end of this period attempts to remove the catheter by simple traction failed. Increasing the traction resulted in stretching of the catheter without succeeding in moving the catheter. The catheter remained easy to flush and no paraesthesia occurred during these attempts.
The patient was taken to the operatintg theatre and, under general anaesthesia, a surgeon performed a direct cut-down and found a knot in the catheter 1 cm below the skin within the subcutaneous tissue ( Figure 1 ). The surgeon extended the insertion hole with an 8 mm incision and then removed the catheter through this hole by simple traction.
The patient suffered no neurological sequelae from the event and was discharged from hospital at the normal time.
DISCUSSION
A continuous 3-in-1 femoral nerve block has been proposed as the technique of choice for postoperative analgesia after total knee joint replacement, due to its superior pain relief when compared to IV PCA, and its lower incidence of side-effects than epidural anaesthesia 2 . This technique has been shown to significantly improve postoperative rehabilitation and reduce the length of hospital stay compared to PCA 3, 4 . Recognized side-effects and complications of this block are dysaesthesia, paresis and haematoma 5 . The incidence of complications with femoral nerve block with continuous analgesia has been described as 0.4% 6 . The incidence of knotting of epidural catheters has not been precisely established, although it has been reported a number of times 1, 7 . We found no consensus as to the optimal length of catheter insertion for an epidural. It is recognized that epidural catheters tend to coil if inserted more than 4 to 5 cm 1 . This is conceptually the same for the femoral nerve catheter, and, as such, the minimal length required to achieve a block should be inserted to decrease the likelihood of knotting.
A femoral nerve catheter inserted 16 to 20 cm may reach the lumbar plexus 8 . It has been suggested that the catheter tip must reach the lumbar plexus to achieve an adequate block, but the course of the catheter can be unpredictable 8 and kinking at a rate of 1.4% has been described with insertion towards the lumbar plexus 9 , particularly if the catheter courses towards the fascia iliaca. Thus, increasing the length of catheter threaded may achieve a better block by reaching the lumbar plexus, but at an increased risk of the catheter knotting.
Continuous traction will usually remove a retained catheter. This is quite safe, particularly with polyurethane catheters, which can stretch up to 300% of their original length without breaking 10 . If there is concern that a knot could involve a nerve or vessel, the catheter can be located using X-ray directly, if it is radio-opaque, or with the aid of contrast medium injected into the catheter 1 . This will aid in the decision to either apply more traction or to resort to a surgical removal.
In this case, the need for full removal of the catheter was based on a recent study describing the rate of femoral nerve catheter colonization as 57% 9 . This relatively high rate of colonization may be related to the high bacterial load in the region. Bacteraemia has been noted in association with catheters 9 . Bacteraemia is a potentially serious complication and could lead to infection of the joint replacement. It was decided that surgical removal was indicated as traction had failed and increasing traction would run the risk of either damaging tissues or breaking the catheter, leaving a potentially infected retained piece (which would require surgical removal). We did not choose to X-ray prior to surgery in this case as we felt the obstruction was close to the skin and clinically there was no nerve involvement.
CONCLUSION
We recommend restricting the length of femoral nerve catheter inserted to 10 cm to minimize the risk of kinking or knotting. We recognize that further catheter insertion may be attempted to try to produce lumbar plexus block. Whilst knotting of femoral nerve catheters is unusual, the complication has the potential for serious sequelae. Attempts to remove the catheter with excessive traction could damage tissues, particularly the femoral nerve. We suggest that if a knot occurs and the catheter is unable to be removed by firm continuous traction, an X-ray should be obtained. If the position of the catheter or involvement of other structures is in doubt, then surgical removal should be performed. If the catheter breaks during attempts to remove it by traction, the risk of infection is high, so surgical removal of the retained piece should be undertaken.
